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WHAT IS P-T. AIMED IS: 

1. An exposure method, character izdd in that one 
and the same mask pattern is projected <6nto a common 
exposure region in accordance with briAht-field 
illumination, with a constant exposure wavelength, 
while changing an illumination condrfion. ^ 

2. An exposure method, characterized in that one 
and the same mask pattern is projected onto a common 
exposure region in accordance wijth bright-field 
illumination under smal/L (T anX /Large o~ . 



3. An exposure method, 
and the same mask patter 
exposure region in accordan 



character 



is /pro jecte 



ed in that one 
onto a common 
right-field 



illumination, with a small /numerical aperture NA and a 
large numerical aperture 

4. An exposure method, characterized in that one 
and the same mask pattern is projected onto a common 
exposure region in acc/rdance with bight-field oblique 
illumination and bright-field perpendicular 
illumination . 



5. A method According to any one of Claims 1 - 
4, wherein the mast pattern includes an opening 
pattern with a litiewidth not greater than a resolution 



• 
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limit of an exposure apparatus to be usetf. 

6. A method according to Claim p, wherein there 
are plural opening patterns juxtaposed with each 
other . 

7. A method according toyClaim 5, wherein the 
mask pattern includes a phase /shift pattern. 



10 8. A method 

is an auxiliary p; 
opening pattern. 



to Claim 5, wherein there 
ittern disposed /adjacent to the 



9. 



A method accc 



:o any one of Claims 1 



15 -8~, wherein the mask pattern is illuminated light from 
/v 

one of KrF excimer yiaser, ArF excimer laser and F 2 
excimer laser. 



10 



A methj 



id according to any one of Claims 1 - 



20 wherein the/mask pattern is projected by use of a 

projection optical system comprising one of a dioptric 
system, a ca/tadioptric system and a catoptric system. 



11. & method according to any one of Claims 1 
H J 

25 wherein exposures of the exposure regxon under 

^ J 

differe/t illumination conditions are performed 
sequentially without a development process to the 
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exposure region. 



12 



where 

A. 




according to any one of Claims 1 - 
of the exposure region under 
different \llumi>nat*on conditions are performed 
simultaneousV^thout mutual interference of lights 
in the different Alumination conditions 

13. An exposure Apparatus, characterized by an 
10 exposure mode in whicA one and the same mask pattern 
is projected onto a coLion exposure region in 
accordance with bright -Wield illumination, with a 
constant exposure wavelength, while changing an 
illumination condition. 

15 

14. An exposure apparatus, characterized by an 
exposure mode in which on\ and the same mask pattern 
is projected onto a common! exposure region in 
accordance with bright-fie\d illumination under small 

20 o" and large <J . 

15. An exposure apparatus, characterized by an 
exposure mode in which one ark the same mask pattern 
is projected onto a common exposure region in 

25 accordance with bright-field illumination, with a 
small numerical aperture NA an|j a large numerical 
aperture NA. 
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16. An exposure apparatus, characterized by an 
exposure mode in which lone and the same mask pattern 
is projected onto a conAnon exposure region in 
accordance with bight-Aeld oblique illumination and 
bright-field perpendicular illumination. 



17. An apparatus according to any one of Claims 
14 - 16, wherein the mask! pattern includes an opening 
pattern with a linewidth Lot greater than a resolution 
limit of an exposure apparatus to be used. 



18. An apparatus ac 
there are plural opening 
other . 



:o 



19. An apparatus ac 
the mask pattern includes 



rding to Claim 17, wherein 
patterns juxtaposed with each 



wording to Claim 17, wherein 
3 a phase shift pattern. 



20. An apparatus according to Claim 17, wherein 
there is an auxiliary P at\ern disposed adjacent to the 
opening pattern. 



21. 

13 - where 



An apparatus aofcording to any one of Claims 

in the ig&sk pattern is illuminated light 
tfner laser, ArF excimer laser and 



from one of KrF exc 
F2 excimer laser 
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22. An apparatus according to any one of Claims 

13 -(ifr wherein the mas/ pattern is projected by use 

A j -p 

of a projection optica/ system comprising one ot a 

dioptric system, a c^Eadioptric system and a catoptric 
system . 



23. An apparatus according to any one of Claims 

13 - 4*, wherein exposure^ of the exposure region 

A I 
under different illumination conditions are performed 

sequentially without a development process to the 

exposure region . 

24. An apparatus according to any one of Claims 
13 - wherein exposures bf the exposure region 
under different illuminatiok conditions are performed 
simultaneously without mutual interference of lights 
in the different illuminatiofr conditions. 



25. A device manufacturing method, comprising the 
steps of: 

exposing a wafer to \ device pattern by use 



of an exposure apparatus as reftci 

Claims 13 - *4r; and 
A 



ted in any one of 



developing the exposed wafer. 



26. An exposure me 



tlhod< characterized in that one 
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and the same mask pattern is projected o^to a common 
exposure region through illumination wh&le changing an 
illumination condition and a spatial frequency passage 
spectrum of a projection optical system. 

27. An exposure method, characterized in that one 
and the same mask pattern is pro/ected onto a common 
exposure region through illumination under small CT and 
large C. while changing a spat/ial frequency passage 
spectrum of a projection optical system. 

28. An exposure method, characterized in that one 
and the same mask Wtterr/ is projected onto a common 
exposure region through Villumina/ion with a small 
numerical aperture NA^hd^a^rge numerical aperture 
NA, while changing a ipatial frequency passage 
spectrum of a projec/tion optical system. 

29. An exposure method, characterized in that one 
and the same mask/ pattern is projected onto a common 
exposure region Ahrough oblique illumination and 
perpendicular i/llumination, while changing a spatial 
frequency pass4ge spectrum of a projection optical 
system. / 

30. A Method according to any one of Claims 26 
29, whereii the mask pattern includes an opening 
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pattern with a linewidth not greater th/n a resolution 
limit of an exposure apparatus to be u£ed. 

31. A method according to Clai/30, wherein there 
are plural opening patterns juxtaposed with each 
other . 



10 



15 



32. A method according to/Claim 30, wherein the 
mask pattern inclu^as^ a phas^/ shift pattern. 



33. A method according to any o 
29 , wherein one 
the projection optical ^ystem 
factor distribution i 



a shapye of an a; 



ihai 



'e of Claims 26 - 
rture opening of 
an^ a transmission 
to change the spatial 



frequency passage spe/trum of the projection optical 
system. 



x1 



34 



A method /according to any one of Claims 26 - 



-93- wherein the ntask pattern is illuminated light from 

A / 
20 one of KrF exciter laser, ArF excimer laser and F 2 

excimer laser.. 



i 



35. A mtethod according to any one of Claims 26 - 
■24-,' whereii/ the mask pattern is projected by use of a 
25 projection optical system comprising one of a dioptric 
system, 1 catadioptric system and a catoptric system. 
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36. A method according to anyone of Claims 26 - 

/ - * 

-9-*, wherein exposures of the exposure region under 

different illumination conditions are performed 
sequentially withou/f~aN^vey$pment process to the 
exposure region. 



37. A method acis^rding to/any one of Claims 26 

le exposure region under 



-36\ wherein exposure 
different illumination conditions are performed 
simultaneously without mutual interference of lights 
in the differe/t illumination conditions. 



38. An exposure apparatus, characterized by an 
exposure mode in which on\p and the same mask pattern 
is projected onto a commoA exposure region through 
illumination while changing an illumination condition 
and a spatial frequency passage spectrum of a 
projection optical system. 



39. An exposure apparatus, characterized by an 
exposure mode in which one aVid the same mask pattern 
is projected onto a common ekposure region through 
illumination under smaller arid large o~, while changing 
a spatial frequency passage spectrum of a projection 
optical system. 



40. An exposure apparatus! characterized by an 



• 
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exposure mode in which oVie and the same mask pattern 
is projected onto a common exposure region through 
illumination with a small\ numerical aperture NA and a 
large numerical aperture lU, while changing a spatial 
frequency passage spectrum\of a projection optical 
system. 

41- An exposure apparatus, characterized by an 
exposure mode in which one aVid the same mask pattern 
is projected onto a common ekposure region through 
oblique illumination and perpendicular illumination, 
while changing a spatial frequency passage spectrum of 
a projection optical system. 

42. An apparatus according to any one of Claims 
39 - 41, wherein the mask pattirn includes an opening 
pattern with a linewidth not grkater than a resolution 
limit of an exposure apparatus flo be used. 



43. An apparatus according/to Claim 42, wherein 
there are plural opening pattens juxtaposed with each 
other . 



44. An apparatus according to Claim 42, wherein 
the mask pattern inclu/es a phase shift pattern. 



45. An apparatus according to any one of Claims 
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39 

&h - 41, wherein one of a shape of ^n aperture opening 
/v 

of the projection optical system ^hd a transmission 
factor distribution is changed tp change the spatial 
frequency passage spectrum of tpe projection optical 
system. 

46. An apparatus according to any one of Claims 
q ( 

38 - -45-, wherein the mask/pattern is illuminated light 
from one of KrF excimer /aser, ArF excimer laser and 
F2 excimer laser. 

47. An apparatus according to any one of Claims 
HI 

38 - 45, wherein tie mask pattern is projected by use 
of a projection optical system comprising one of a 
dioptric system,/a catadioptric system and a catoptric 
system. 



48. An apparatus according to any one of Claims 
J? V/ 

.3:7- - -4-?-, wherein exposures \of the exposure region 
under different illumination conditions are performed 
sequentially without a development process to the 
exposure region. 



49 . An apparatus according to any one of Claims 

38 - wherein exposures of tfye exposure region 

A- 

under different illumination conditions are performed 
simultaneously without mutual inlkrference of lights 
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in the different illumination conditions 

50. A device manufacturing method, comprising the 
steps of: 

exposing a wafer \o a device pattern by use 

of an exposure apparatus as\ recited in any one of 
4 / 

Claims 38 - and 
A. 

developing the expoked wafer. 

51. An exposure method, characterized in that one 
and the same mask pattern having a predetermined 
pattern with an auxiliary pattern an/exed thereto, is 
projected onto a common exposure region through 

illumination, while changing an ^llumination 

condition . 



(method/ charac 



lern /having 



52 . An exposure 
and the same mask pat 
pattern with an auxilia 

projected onto a common exposure region through 
illumination under sjrfall <X and large o~ 



erized in that one 
predetermined 
n annexed thereto, is 



53. An exposure method, characterized in that one 
and the same msfek pattern having a predetermined 
pattern with/an auxiliary pattern annexed thereto, is 
projected /nto a common exposure region through 
illumination, with a small numerical aperture NA and a 
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large numerical aperture NA. 

54. An exposure method, characterized in that one 
and the same mask pattern having a predetermined 
pattern with an auxiliary pattern annexed thereto, is 
projected onto a common Exposure region through 
oblique illumination and! perpendicular illumination. 

55. A method according to any one of Claims 51 - 
54, wherein the mask pattjprn includes an opening 
pattern with a linewi^ttrtrei greater than a resolution 
limit of an exposur^ apparatus to be used. 



56* A method ac^ordir^g to 
are plural opening patterns 
other . 



im 55, wherein there 
xtaposed with each 



57. A method according to Claim 55, wherein the 
mask pattern includes a phase shift pattern. 

58. A method according! to Claim 55, wherein there 
is an auxiliary pattern disposed adjacent to the 
opening pattern. 



59. A method according {to any one of Claims 51 - 



5<f 



-&8-, wherein the mask patternj is illuminated light from 
one of KrF excimer laser. Art" excimer laser and F 2 



* 
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excxmer 



iser , 



60. A method according to any one of Claims 51 - 
-&8k wherein theXmask pattern is projected by use of a 
projection optica^ system comprising one of a dioptric 
system, a catadioptNric system and a catoptric system. 



61 



A method /according 



J&% , wherein exposures oj 
10 different illumina 

sequentially without 
exposure region 



o any one of Claims 51 
the exposure region under 
are performed 
sjdevelSpprfient process to the 



on conditio 



<r4 



62 



A method according to an\ one of Claims 51 - 



15 wherein exposures of the exposure region under 

A 

different illumination conditions are\perf ormed 
simultaneously without mutual interfere\ce of lights 
in the different illumination conditions 



20 63. An exposure apparatus, characterized by an 

exposure mode in which ond^ and the same mask pattern 
having a predetermined pattern with an auxiliary 
pattern annexed thereto, is\ projected onto a common 
exposure region through illi^nination, while changing 

25 an illumination condition. 



64- An exposure apparatus^ characterized by an 



* 
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exposure mode in which one and the same mask pattern 
having a predetermined pkttern with an auxiliary 
pattern annexed thereto, Us projected onto a common 
exposure region through iVlumination under small <T and 
large O" • 



10 



65. An exposure apparatus, characterized by an 
exposure mode in which one Wnd the same mask pattern 
having a predetermined pattern with an auxiliary 
pattern annexed thereto, is projected onto a common 
exposure region through illumination, with a small 
numerical aperture NA and a l\arge numerical aperture 
NA. 



15 66. An exposure apparatusl characterized by an 

exposure mode in which one and V the same mask pattern 
having a predetermined pattern With an auxiliary 
pattern annexed thereto, is projected onto a common 
exposure region through oblique illumination and 

20 perpendicular illumination. 



25 



67. An apparatus according tb any one of Claims 
64 - 66, wherein the mask pattern \includes an opening 
pattern with a linewidth not greatlr than a resolution 
limit of an exposure apparatus to bte used. 




68 



An apparatus accordi 



ing^o Clai 



m 67, wherein 
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there are plural opening patterns juxtaposed with each 
other . 

69. An apparatus according to/ciaim 67, wherein 
the mask pattern includes a phas/ shift pattern. 



10 



15 



70. An apparatus according to Claim 67, wherein 
there is an auxiliary patte/i disposed adjacent to the 
opening pattern . 



71. An apparatus iccording to any one of Claims 
63 _ wherein theAask pattern is illuminated light 

from one of KrF ex/imer laser, ArF excimer laser and 
F2 excimer laser. 



to any one of Claims 
in the mask pattern is projected by use 



20 



72. An apparatus according 

63 - wh 

A. . 

of a proje/tion optical system comprising one of a 
dioptric/ystem. a catadioptric system and a catoptric 
system. 



25 



73. An apparatus according to any one of Claims 
62 - X*. wherein exposures oA the exposure regxon 
under different illumination Conditions are performed 
sequentially without a development process to the 
exposure region. 
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74. An apparatus according to any one of Claims 
63 -St, wherein exposures off the exposure region 
under different illumination/ conditions are performed 
simultaneously without mutull interference of lights 
in the different illumination conditions. 

75. A device manufacturing method, comprising the 
steps of : 



exposing a wa 



fer\to a device pattern by use 



of an exposure apparatus afe recited in any one of 

Claims 63 - and 

developing the exposed wafer, 



76. An exposure method wherein ar/ illumination 
region of a predetermined shape is i/luminated through 
an illumination optical system and/with exposure light 
from light source means and wherein a pattern of a 
mask provided at the i 1 1 uminat i/n region is projected 
by a projection optical (systen/ onto a photosensitive 
substrate, character! zed\in yfchat tne mask has a 
repetition pattern compris^_re*4atedly disposed 
plural basic patterns constituted by light 
transmissive portions, /hat adjacent light 
transmissive portions /bf the repetition pattern have 
a mutual optical phase difference of about 180 deg. , 
and that the photosensitive substrate is exposed to 
the mask patteri/through multiple exposures while 
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changing an illumination condition of the iAlumi nation 
optical system and a light passage condition of a 
pupil plane of the projection optical system. 

77. A method according to Claim f76, wherein the 
basic pattern comprises a pair of trfansmissive 
patterns, wherein corresponding lijht transmissive 
portions of the pair of transmiss/ve patterns have a 
mutual optical phase difference /of about 180 deg. 



78. A method according 
one illumination condition, 
illumination with a small 
used . 



Claim 76, wherein, as 
ipproximately coherent 
ifective' light source is 



79. A method according to Claim 76, wherein one 
light passage conditidh of the pupil plane of the 
projection optical s/stem is limiting a passage region 
by use of an apertu/e stop having an elongated 
opening, extending^ in a direction in which pattern 
resolution is hi< 



80. A metfhod according to Claim 79, wherein the 
aperture sto/ is provided with a plurality of movable 
light blocking blades which are inserted into the 
projection/ optical system upon switching of the 
multiple/exposures . 
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81. A method according to Claim 7b , wherein the 
illumination condition is changed xfaon switching of 
multiple exposures by use of immination stop holding 
means having plural illumination stops one of which 
can be detachably/^Lrts^rted/xnto a light path of the 
illumination optt 



.cal system, 



82. A method ^ordpAg to Claim 76, wherein there 
are a light blocking plate having at least one opening 
and holding meafts for the light blocking plate, and 
wherein the illumination condition is changed by use 
of light blocking plate rotating means for 
rotationcttly moving the light blocking plate within 
the illumination optical system, upon switching of the 
multiple exposures . 

83. An exposure apparatus, characterized by 
transferring a pattern of V mask onto a photosensitive 
substrate in accordance wit\i an exposure method as 
recited in any one of Claims\ 76 - 82. 





84. A device manufacturing method, comprising the 
steps of: 

printing a pattetn of a irfask ofrto a wafer in 
accordance with an exposurV meTthod as Recited in any 
one of Claims 76 - 82; 

developing tp£ exposure wafer, 



